11 February 2014
Reference: 0229558

Ms. Barbara Smith

United States Environmental Protection Agency
RCRA Operations Branch, 3WC23

1650 Arch Street

Philadelphia, Pennsylvania 19103-2029 ERM

RE:  Ground Water Monitoring at the Maryland Fire and Rescue Institute
(MFRI), University of Maryland, College Park, Maryland
RCRA Corrective Action Permit MDD980829873

Dear Ms. Smith:

Environmental Resources Management, Inc. (ERM) has prepared this letter on
behalf of the University of Maryland (UM) regarding the referenced project.

UM is currently performing ground water monitoring at MFRI (Site) at four year
intervals as required by the United States Environmental Protection Agency
(EPA).

After reviewing ERM’s report presenting the results of the 2012 ground water
monitoring event at MFRI, EPA required, by its letter dated July 13, 2013, a
ground water monitoring event in advance of the next scheduled event in 2016.
On December 12, 2013, EPA approved UM’s request to perform this sampling
event in early 2014 in a telephone conversation with ERM. This report
documents the results of the 2014 sampling event.

BACKGROUND

In 2007, UM performed a Corrective Measures Study (CMS) for MFRI and
submitted the document titled Corrective Measures Study Report for Ground
Water Impacted by Petroleum Hydrocarbons at the Maryland Fire And Rescue
Institute. In response, EPA issued a pre-decision remedy schedule by letter dated
January 2, 2008 to UM for future ground water monitoring events at the Site that
included the continued monitoring of well PW-7 for methyl tertiary-butyl ether
(MTBE) and naphthalene, and wells PW-17, PW-18, and PW-19 for benzene,
ethylbenzene, toluene, xylenes (collectively referred to as BTEX), MTBE, and
naphthalene every four years (2008, 2012, 2016, 2020, and 2024).
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Four-year ground water monitoring was initiated at the Site by UM in 2008. The
results of the 2008 sampling event have been provided to EPA under a prior
submittal. Based on the results of the 2008 annual ground water monitoring
event, the analyte list for PW-17 was reduced to benzene, MTBE, and
naphthalene in accordance with EPA’s January 2, 2008 letter stating that
sampling for toluene, ethylbenzene, and xylenes is not required for PW-17 if
these analytes were non-detect (ND) in January 2008.

The most recent four-year monitoring event occurred in 2012. Prior to sampling,
the monitoring wells were redeveloped, at which time a thin layer of free product
(oil) was detected in PW-17 and PW-18. UM notified EPA and the Maryland
Department of the Environment (MDE) of this finding. MDE recommended that
UM add a small amount of surfactant to the wells, followed by pumping. As
recommended by MDE, a surfactant was added to these wells, and a vacuum
extraction truck was used to remove the surfactant. Free product was not
detected following these activities.

ERM submitted the 2012 ground water monitoring results to EPA in a letter
report dated January 7, 2013. After reviewing ERM’s report, EPA required, by
its letter dated July 13, 2013, a ground water monitoring event in advance of the
next scheduled event in 2016. This report presents the results of the 2014
monitoring event.

METHODS
Monitoring Well Redevelopment

Monitoring wells PW-7, PW-8, PW-16, PW-17, PW-18, and PW-19 were
redeveloped on December 9, 2013 to ensure that a representative sample was
collected from each well. ERM redeveloped the wells by removing
approximately three to five well volumes from each well using a submersible
pump. Prior to redevelopment, ERM measured the static water levels in each
well, and gauged each well for possible free product using an optical interface
probe (OIP).

Ground Water Sampling
Ground water samples were collected on January 9, 2014 from monitoring wells

PW-7, PW-8, PW-16, PW-17, PW-18, and PW-19 at the Site in accordance with
EPA’s July 13, 2013 letter. Samples were collected following the procedures
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outlined in the January 18, 2001 Work Plan that was approved by MDE. Prior to
collecting the samples, a synoptic round of water levels was collected from all
on-site wells (i.e., PW-7, PW-8, PW-15, PW-16, PW-17, PW-18, and PW-19).
Each well was measured for the potential presence of free product using an OIP.

EPA’s July 13, 2013 letter required the following analytical requirements for the
monitoring event:

1. PW-7-BTEX, MTBE, and naphthalene. Note that BTEX was included
in this sampling event per EPA’s July 13, 2013;

2. PW-17 — Benzene, MTBE, naphthalene, and total petroleum
hydrocarbons (TPH) gasoline range (GRO), and TPH diesel range
organics (DRO). Note that TPH GRO and TPH DRO were included in
this sampling event per EPA’s July 13, 2013;

3. PW-17, PW-18 and PW-19 — BTEX, MTBE, naphthalene, TPH GRO,
and TPH DRO. Note that TPH GRO and TPH DRO were included in
this sampling event per EPA’s July 13, 2013; and

4. PW-8 and PW-16 — BTEX, naphthalene, and MTBE. PW-8 and PW-16
were included in this sampling event per EPA’s July 13, 2013 letter.

RESULTS
Ground Water Flow

The water level measurements are presented in Table 1, and a ground water
contour map for January 9, 2014 is presented as Figure 1. The ground water
elevations indicate that flow during the 2014 sampling event was northerly. The
ground water flow data show that the downgradient perimeter of the Site is well
covered by the existing monitoring well network.

Ground Water Quality

Free product was not detected in any of the wells prior to sampling on January 9,
2014. The results of the water quality analyses are summarized in Table 2, and
the laboratory reporting forms are included as Appendix A.

The Maximum Contaminant Levels (MCLs) or EPA’s November 2013 Risk-
Based Screening Levels (RSLs) for the volatile organic compounds (VOCs),
which include benzene, ethylbenzene, MTBE, naphthalene, toluene, and xylenes,
are also included in Table 2 as a frame of reference for reviewing the analytical
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results. The standards in Table 2 for TPH DRO and TPH GRO are MDE’s
standards* for ground water. However, it is noted that these standards are
drinking water standards that apply to constituent concentrations in a water
supply system. Ground water at the Site and vicinity is not used as a source of
potable water and will not be used in the future since UM has assigned to the
deed an irrevocable and permanent easement to control ground water at the Site.

In general, the ground water monitoring results were lower than prior monitoring
results. The results for each monitoring well are summarized below:

1. Property Boundary Monitoring Wells — Monitoring wells PW-7, PW-8
and PW-16 are located along the property boundary between MFRI and
Paint Branch Creek. The samples from each of these wells were
analyzed for BTEX, naphthalene, and MTBE. The results were ND with
the exception of MTBE at 1.5 micrograms per liter (ug/L) at PW-7,
which is well below its RSL of 20 ug/L;

2. Interior Monitoring Wells — PW-17 and PW-18 are located within the
interior of MFRI. Ground water quality at these locations continues to
show improving conditions. BTEX, MTBE, naphthalene, and TPH GRO
concentrations were among the lowest measured since monitoring started
in 2001. In fact, MTBE was not detected at PW-17 and PW-18, and the
naphthalene concentrations were among the lowest detected since March
2001. TPH DRO concentrations at PW-17 and PW-18 were relatively
low at 0.23 milligrams per liter (mg/L) and 4.4 mg/L, respectively.
MDE’s TPH DRO standard is 0.047 mg/L; and

3. At the former Above Ground Storage Tank and Oil/\Water Separator — At
PW-19, the concentrations detected in January 2014 were also among the
lowest reported since March 2001, and indicate that ground water quality
at this location continues to improve. MTBE and naphthalene were not
detected. The only BTEX constituent detected was benzene at 37 ug/L.
TPH GRO was reported at 500 mg/L, which is well below its maximum
of 12,000 mg/L reported in 2002.

No VOCs were detected in either the equipment blank or the trip blank.

1 State of Maryland Department of the Environment Cleanup Standards for Soil and Ground Water, June
2008, Interim Final Guidance, Update No. 2.1.
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CONCLUSIONS

The January 2014 data show that ground water quality continues to show
improving conditions at MFRI. Prior investigations at the Site show that the
ground water conditions pose negligible risk to human health or the
environment.

FUTURE GROUND WATER MONITORING

ERM recommends that monitoring continue as required by EPA’s letter dated
January 2, 2008. Specifically, ground water monitoring should continue at the
Site at a rate of once every four years, with the next sampling events scheduled
for 2016 and 2020. PW-7 should continue to be monitored for MTBE and
naphthalene; PW-17 should continue to be monitored for benzene, MTBE, and
naphthalene; and PW-18 and PW-19 should continue to be monitored for BTEX,
MTBE, and naphthalene. After the completion of monitoring in 2020, a
verification sampling event will be scheduled for 2023

* * * *

Please call Scott Lupin at 301-405-3968 or me at 610-524-3614 if you have any
questions or require clarification.

Sincerely,

Sdnad & J/A

Leonard G. Rafalko, PG
Project Manager

llgr
enclosures
CcC: S. Markowski — MDE

S. Lupin—UM
J. Follum - UM
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Table 1

Well Details and Ground Water Elevations
Maryland Fire and Rescue Institute
College Park, Maryland

Ground Water Levels

Ground Water Levels

Ground Water Levels

Ground Water Levels

Ground Water Levels

29 March 2001 26 April 2001 9 July 2001 12 July 2001 29 October 2001
Total Sereen  Ground  Reference| . prw | Product GrWater| .. prw | Product GrWater| o prw | Product GrWater| o prw | Product GrWater| o prw | Product Gr Water
Well ID | Depth Length Surface Elev.  Elev. (b  (tbre) Thickness  Elevation () (bre) Thickness  Elevation (b (bre) Thickness  Elevation (b (bre) Thickness ~Elevation (tbre)  (bre) Thickness ~ Elevation
) () (ft msl) (ft msl) (f) (ft msl) (f) (ft msl) (f) (ft msl) (ft) (ft msl) (f) (ft msl)
PW-7 | 16 10 56.79 56.48 NP 10.55 0.00 45.93 NP 10.85 0.00 45.63 NP 10.72 0.00 4576 NM NM NP 11.89 0.00 44.59
PW-8 | 19 10 58.41 61.15 NP 1220 0.00 48.95 NP 1236 0.00 4879 NP 1277 0.00 4838 NM NM NP 13.70 0.00 47.45
PW-15 [ 25 20 57.14 56.73 NP 8.14 0.00 48.59 NP 8.24 0.00 48.49 NP 7.73 0.00 49.00 NM NM NP 10.11 0.00 46.62
PW-16 [ 18 15 54.73 54.41 NP 5.59 0.00 48.82 NP 5.70 0.00 4871 NP 6.02 0.00 4839 NM NM NP 6.98 0.00 47.43
PW-17 [ 25 20 60.70 60.18 NP 12.09 0.00 48.09 Np 11.84 0.00 4834 NP 11.70 0.00 4848 NP NM 0.00 NP 13.33 0.00 46.85
PW-18 | 248 20 59.54 59.03 Np @ 11.30 0.00 47.73 NP ® 1133 0.00 47.70 NP 1134 0.00 47.69 NP NM 0.00 NP 12.78 0.00 46.25
PW-19 | 24 20 58.87 58.38 Sheen 12.34 0.00 46.04 Sheen 12.67 0.00 4571 NP 11.55 0.00 46.83 NP NM 0.00 NP 13.56 0.00 44.82
Ground Water Levels Ground Water Levels Ground Water Levels Ground Water Levels Ground Water Levels Ground Water Levels
15 January 2002 18 April 2002 7-May-02 28-Jan-03 10-Jul-03 28-Jan-04
Total Screen  Ground  Reference| .., prw | Product GrWater| . prw | Product GrWater| . prw | Product GrWater| . prw | Product Gr.Water| . prw | Product GrWater| . prw | Product Gr. Water
Well ID | Depth Length Surface Elev.  Elev. (tbre)  (itbre) Thickness Elevation (tbre)  (itbre) Thickness ~ Elevation (tbre)  (itbre) Thickness  Elevation (tbre)  (itbre) Thickness ~ Elevation (tbre)  (itbre) Thickness Elevation (tbre)  (itbre) Thickness Elevation
) (f) (ft msl) (£t msl) (ft) (ft msl) (ft) (ft msl) (ft) (ft msl) (ft) (ft msl) (ft) (ft msl) (ft) (ft msl)
PW7 | 16 10 56.79 56.48 NP 11.28 0.00 45.20 NP 11.30 0.00 4518 NM NM - - NP 10.67 0.00 45.81 NP 10.85 0.00 45.63 NP 11.23 0.00 4525
PW8 | 19 10 58.41 61.15 NP 13.94 0.00 47.21 NP 8.56 0.00 5259 NM NM - - NP 14.29 0.00 46.86 NP 14.13 0.00 47.02 NP 14.24 0.00 46.91
PW-15 | 25 20 57.14 56.73 NP 9.05 0.00 47.68 NP 8.72 0.00 48.01 NM NM - - NM NM - - NP 7.22 0.00 49.51 NP NM 0.00 -
PW-16 | 18 15 54.73 5441 NP 7.01 0.00 47.40 NP 6.89 0.00 47.52 NM NM - - NP 7.87 0.00 46.54 NP 745 0.00 46.96 NP NM 0.00 -
PW-17 | 25 20 60.70 60.18 NP 13.37 0.00 46.81 NP 12,90 0.00 47.28 NM NM - - NP 1272 0.00 47.46 NP 11.83 0.00 4835 NP 12,99 0.00 47.19
PW-18 | 248 20 59.54 59.03 NP 1281 0.00 46.22 NP @ 12.61 0.00 46.42 NP 12,53 0.00 46.50 NP 12.66 0.00 46.37 NP 11.97 0.00 47.06 NP 12.68 0.00 4635
PW-19 | 24 20 58.87 58.38 NP 13.39 0.00 44.99 NP @ 12.89 0.00 4549 NP 1275 0.00 45.63 NP 10.75 0.00 47.63 NP 8.81 0.00 49.57 NP 10.33 0.00 48.05
B00-7 ¥ | 16 10 59.07 58.95 NP 11.28 0.00 47.67 NP 2 10.75 0.00 48.20 NP 10.68 0.00 4827 ABAN _ ABAN - - ABAN _ ABAN - - ABAN _ ABAN - -
Ground Water Levels Ground Water Levels Ground Water Levels Ground Water Levels Ground Water Levels Ground Water Levels
28-Jul-04 24-Jan-05 19-Jul-05 17-Jan-06 12-Jul-06 16-Jan-07
Total Sereen  Ground  Reference| . prw | Product GrWater| o prw | Product GrWater| o prw | Product GrWater| o, prw | Product  oup - prw | Product  oup - prw | Product  oup
Well ID | Depth Length Surface Elev.  Elev. (b  (tbre) Thickness Elevation (tbre)  (bre) Thickness ~ Elevation (b (bre) Thickness Elevation (b  (bre) Thickness (sl | (rbre)  (itbre) Thickness (sl | (rbre)  (itbre) Thickness (fems)
) () (ft msl) (ft msl) (f) (ft msl) (f) (ft msl) (f) (ft msl) (f) (f) (f)
PW7 | 16 10 56.79 56.48 NP 9.13 0.00 47.35 NP 1112 0.00 45.36 NP 11.10 0.00 45.36 NP 11.22 0.00 45.26 NP 10.02 0.00 46.46 NP 10.45 0.00 46.03
PWS | 19 10 58.41 61.15 NP 1211 0.00 49.04 NP 14.42 0.00 46.73 NM NM - - NP 14.62 0.00 46.53 NM NM - - NP 14.55 0.00 46.60
PW-15 | 25 20 57.14 56.73 NP 651 0.00 50.22 NP 831 0.00 48.42 NP 8.09 0.00 4842 NP 7.75 0.00 48.98 NP 8.26 0.00 4847 NP 8.14 0.00 48.59
PW-16 | 18 15 54.73 5441 NP 449 0.00 49.92 NP 7.84 0.00 46.57 NP 7.80 0.00 46.57 NP 7.87 0.00 46.54 NP 757 0.00 46.84 NP 7.80 0.00 46.61
PW-17 | 25 20 60.70 60.18 NP 9.90 0.00 50.28 NP 12,66 0.00 47.52 NP 12,65 0.00 47.52 NP 12.84 0.00 47.34 NP 11.84 0.00 4834 NP 1254 0.00 47.64
PW-18 | 248 20 59.54 59.03 NP 10.24 0.00 48.79 NP 1232 0.00 46.71 NP 11.67 0.00 46.71 NP 1251 0.00 46.52 NP 1224 0.00 46.79 NP 1238 0.00 46.65
PW-19 | 24 20 58.87 58.38 NP 8.57 0.00 49.81 NP 9.82 0.00 48.56 NP 9.85 0.00 48.56 NP 10.00 0.00 48.38 NP 8.93 0.00 49.45 NP 9.25 0.00 49.13
Ground Water Levels Ground Water Levels Ground Water Levels Ground Water Levels Ground Water Levels
9-Jan-08 12-Sep-12 22-Oct-12 4-Dec-12 9-Jan-14
Total Sereen  Ground  Reference| o prw | Product GrWater| . prw | Product GrWater| o prw | Product GrWater| o, prw | Product GrWater| . prw | Product  Gr Water
Well ID | Depth Length Surface Elev.  Elev. (b  (bre) Thickness  Elevation (b (tbre) Thickness Elevation (b  (bre) Thickness Elevation (tbre)  (bre) Thickness ~ Elevation (tbre)  (bre) Thickness ~ Elevation
) () (ft msl) (ft msl) (f) (ft msl) (f) (ft msl) (f) (ft msl) (f) (ft msl) (f) (ft msl)
PW7 | 16 10 56.79 56.48 NP 11.36 0.00 4512 NP 11.42 0.00 45.06 1214 1216 0.02 4432 NP 11.48 0.00 45.00 NP 11.19 0.00 4529
PWS | 19 10 58.41 61.15 NP 14.80 0.00 46.35 NP 15.04 0.00 46.11 NP 1513 0.00 46.02 NP 14.93 0.00 46.22 NP 14.63 0.00 46.52
PW-15 | 25 20 57.14 56.73 NP 8.73 0.00 48.00 NP 10.22 0.00 46.51 NP 10.75 0.00 45.98 NP 10.64 0.00 46.09 NP 7.94 0.00 48.79
PW-16 | 18 15 54.73 54.41 NP 7.90 0.00 46.51 NP 8.14 0.00 46.27 NP 823 0.00 46.18 NP 8.16 0.00 46.25 NP 7.64 0.00 46.77
PW-17 | 25 20 60.70 60.18 NP 12,98 0.00 47.20 NP 13.63 0.00 46.55 NP 14.10 0.00 46.08 NP 13.75 0.00 46.43 NP 12.55 0.00 47.63
PW-18 | 248 20 59.54 59.03 NP 1281 0.00 46.22 13.64 13.66 0.02 4537 13.83 13.86 0.03 4517 NP 13.38 0.00 45.65 NP 12,90 0.00 46.13
PW-19 | 24 20 58.87 58.38 NP 10.15 0.00 48.23 NP 11.37 0.00 47.01 NP 13.24 0.00 4514 NP 12.67 0.00 45.71 NP 930 0.00 49.08

Notes:
ABAN - abandoned.
DTP - depth to product.
DTW - depth to water.

All wells are four-inch diameter.

ftbre - feet below reference elevation; reference elevations are top of PVC riser pipe.

ft msl - feet above mean sea level, USGS datum.

NP - no measureable product.

NM - not measured.

-- - measurement not available; DTW or DTP was not measured or well was abandoned.

® No free product or sheen visible on water level indicator probe.

@ Lack of product present in well confirmed on 7 May 2002.
©) B00-7 was abandoned 13 September 2002.
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Table 2

Summary of Ground Water Sample Analytical Results, January 2014

Maryland Fire and Rescue Institute

College Park, Maryland
PW-7 PW-8

Analyte MCL? | Mar-01 Jul-01  Oct-01 Jan-02 Apr-02 Jan-03 Jul-03 Jan-04 Jul-04 Jan-05 Jul-05 Jan-06 Jul-06 Jan-07 Jan-08 Dec-12 Jan-14 [ Mar-00 Mar-01 Jul-01 Oct-01 Jan-02 Apr-02 Jan-03 Jan-14
TPH - DRO (mg/L) 0047> [ <05 <05 <05 <05 <05 NA NA NA NA NA NA NA NA NA NA NA NA NA <05 <05 <05 <05 <05 NA NA
TPH - GRO (ug/L) 00472 | <100 <100 <100 <500 <100  NA NA NA NA NA NA NA NA NA NA NA NA NA <100 <100 <100 <100 <100  NA NA
Benzene (ug/L) 5 <1 <10 <5 <10 <5 <1 <1 1 1 NA NA NA NA NA NA NA <1 | <0005 <1 <5 <5 <5 <5 <1 <1
Ethyl Benzene (ug/L) | 700 1 <10 <5 <10 <5 <1 <1 <1 14 NA NA NA NA NA NA NA <1 | <0005 <1 <5 <5 <5 <5 <1 <1
Toluene (ug/L) 1,000 <1 <10 <5 <10 <5 <1 <1 <1 <1 NA NA NA NA NA NA NA <1 <0.005 <1 <5 <5 <5 <5 <1 <1
Xylenes (total) (ug/L) [ 10,000 <1 <10 <5 <30 <15 <1 <1 <1 14 NA NA NA NA NA NA NA <1 | <0005 <1 <5 <5 <15 <15 <1 <1
Total BTEX 1 0 0 0 0 0 0 1 29 NA NA NA NA NA NA NA 0 0 0 0 0 0 0 0 0
MTBE (ug/L) 20 10 29 36 78 27 4 <1 2 13 5 7 7 10 4 10 3.7 15 NA <1 <5 <5 <5 <5 <1 <1
Naphthalene (ug/L) 0.65? <1 <10 <5 <10 <5 <1 <1 <1 160 180 110 84 32 25 26 240 <1 <0005 <1 <5 <5 <5 <5 <1 <1

PW-15 PW-16 PW-17

Analyte MCL® | Mar-01 Jul-01 Oct-01 Jan-02 Apr-02 | Mar-01 Jul-01 Oct-01 Jan-02 Apr-02 Jan-03 Jan-14 | Mar-01 Jul-01 Oct-01 Jan-02 Apr-02 Jan-03 Jul-03 Jan-04 Jul-04 Jan-05 Jul-05 Jan-06 Jul-06 Jan-07 Jan-08 Dec-12 Jan-14
TPH - DRO (mg/L) 00472 | <05 <05 <05 <05 <05 | <05 <05 <05 <05 <05 NA NA [ 119 059 109 06® <05 NA NA NA NA NA NA NA NA NA NA NA  023LF
TPH - GRO (ug/L) 0047° | <200 <100 <100 <100 <100 | <100 <100 <100 <500 <100  NA NA | 6200 5300 7100 5100 1500  NA NA NA NA NA NA NA NA NA NA NA 1,200
Benzene (ug/L) 5 <2 <5 <5 <5 <5 <1 <5 <5 <5 <5 <1 <1 1200 1,800 1,700 1,600 290 1,700 4 1,700 2 170 12 320 46 21 2 17 28
Ethyl Benzene (ug/L) 700 <2 <5 <5 <5 <5 <1 <5 <5 <5 <5 <1 <1 26 46 <25 11 <25 52 <1 20 <1 3 <1 4 <1 <1 <1 NA NA
Toluene (ug/L) 1,000 <2 <5 <5 <5 <5 <1 <5 <5 <5 <5 <1 <1 20 21 <25 21 <25 35 <1 21B <1 2 <1 4 <1 <1 <1 NA NA
Xylenes (total) (ug/L)| 10,000 <2 <5 <5 <15 <15 <1 <5 <5 <15 <15 <1 <1 13 <25 <25 <75 <75 11 <1 19 <1 4 <1 5 <1 <1 <3 NA NA
Total BTEX 0 0 0 0 0 0 0 0 0 0 0 0 1259 1,867 1700 1632 290 1798 4 1,739 2 179 12 333 46 21 2 NA NA
MTBE (ug/L) 20@ <2 <5 <5 <5 <5 <1 <5 <5 <5 <5 <1 <1 56 14 <25 13 <25 13 <1 49 <1 18 <1 2 4 2 6 83 <1
Naphthalene (ug/L) | 0.65® <2 <5 <5 <5 <5 2 <5 <5 <5 <5 <1 <1 11 <25 <25 <25 <25 6 <1 29 <1 4 <1 7 1 <1 2 87 054]

PW-18 PW-19
Analyte MCL? | Mar-01 ul-01  Oct-01 an-02 Apr-02 Jan-03 ul-03 an-04 ul-04 an-05 ul-05 an-06 ul-06 an-07 an-08 Dec-12 Jan-14 an-03 ul-03 an-04 ul-04 an-05 ul-05 an-06 ul-06 an-07 Jan-08 Dec-12 an-14
ly P!
TPH - DRO (mg/L) 0.047 29 240 240 150 140 NA NA NA NA NA NA NA NA NA NA NA  44LF [ NA NA NA NA NA NA NA NA NA NA NA 11
TPH - GRO (ug/L) 0.047% | 8900 8600 11,000 12000 8100  NA NA NA NA NA NA NA NA NA NA NA 5000 | NA NA NA NA NA NA NA NA NA NA NA 500
Benzene (ug/L) 5 1,600 1400 1,400 2000 1,300 940 780 890 600 1,000 910 930 830 87 210 350 200 550 1000 350 420 460 680 460 250 310 290 380 37
Ethyl Benzene (ug/L) | 700 500 260 510 350 220 85 100 28 79 140 140 34 33 4 100 95 20 65 74 12 19 13 13 9 3 8 9 25 <1
Toluene (ug/L) 1,000 30 16 <25 21 <5 14 9 1B 7 10 <10 12 7 <1 5 <10 62 43 <5 4B 2 1 <10 <1 <1 1 3 <10 <1
Xylenes (total) (ug/L) [ 10,000 260 240 280 130 65 18 15 19 18 32 20 15 11 <3 10 24 54 130 61 22 16 14 11 12 4 13 20 <10 <1
Total BTEX 2390 1916 2190 2501 1,585 1057 904 937 704 1182 1,070 991 881 91 325 469 2316 | 788 1,135 384 457 488 704 481 257 332 322 405 37
MTBE (ug/L) 20 @ 78 10 <25 18 <25 54 <5 59 48 53 50 54 36 2 34 M <1 <1 <1 19 37 20 25 2 9 9 27 50 <1
Naphthalene (ug/L) | 0.65% 26 100 280 160 75 25 62 54 71 160 110 87 67 8 200 3,300 37 28 56 38 44 25 30 24 14 12 60 660 <1
B-007 ¥

Analyte MCL® | Mar-00 Mar-01 Jul01 Oct-01 Jan02 Apr-02
TPH - DRO (mg/L) 0.047 2 112 160 130 20 20 20
TPH - GRO (ug/L) 0047 | 52640 6300 10,000 13,000 8000 8000
Benzene (ug/L) 5 2130 1300 3300 1500 1,500 2,000
Ethyl Benzene (ug/L) | 700 1,002 86 150 520 88 170
Toluene (ug/L) 1,000 910 34 48 <100 <250 <100
Xylenes (total) (ug/L)| 10,000 | 2,900 36 140 270 <750 <300
Total BTEX 6942 1456 3,638 2290 1588 2,170
MTBE (ug/L) 20 3,270 120 91 <100 130E 180
Naphthalene (ug/L) | 0.65? 386 <20 41 270 <250 <100

Notes:

<1 - not detected at the quantitation level of 1.
mg/L - milligrams per liter.

ug/L - micrograms per liter.

NA - not analyzed for specifed parameter.
NA - no standard available.

LF - Lighter fuel /oil pattern observed in sample.

E - estimated value, less than quantitation limit.

) MCL - EPA Maximum Contaminant Level. EPA National Primary Drinking Water Regulations, EPA 816-F-09-004, May 2009. For reference only; ground water not used at site or in area.

) MDE Groundwater Cleanup Standard for Type I and II Aquifers. MDE Cleanup Standards for Soil and Groundwater, Interim Final Guidance, Update No. 2.1, June 2008. For reference only; ground water not used at site or in area.

® Gasoline pattern observed in sample.

9 B-007 was abandoned 13 September 2002.

J - Target analyte was postively identified below the Reporting Limit but greater than the Limit of Detection.
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Analytical Report for

ERM, Inc. - Annapolis
Certificate of Analysis No.: 14011013

Project Manager: Dusty Aeiker
Project Name : MFRI GW Samp
Project Location: College Park, MD
Project ID : 229558

January 17, 2014
Phase Separation Science, Inc.

6630 Baltimore National Pike
Baltimore, MD 21228
Phone: (410) 747-8770
Fax: (410) 788-8723
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OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST

PHASE
SEPARATION

BALTIMORE, MD 21228
410-747-8770
800-932-9047

FAX 410-788-8723

Project Name: MFRI GW Samp
Project Location: College Park, MD

Project ID: 229558

Sample ID: TB-1 (010914)
Matrix: WATER

GC/MS Purgeable Aromatics

Methyl-t-butyl ether

Benzene

Toluene

Ethylbenzene

m,p-Xylenes

0-Xylene

Naphthalene
Sample ID: EB-1 (010914)
Matrix: WATER

GC/MS Purgeable Aromatics

Methyl-t-butyl ether
Benzene
Toluene
Ethylbenzene
m,p-Xylenes
0-Xylene
Naphthalene
Sample ID: PW-7
Matrix: GROUND WATER
GC/MS Purgeable Aromatics

Methyl-t-butyl ether
Benzene

Toluene
Ethylbenzene
m,p-Xylenes
0-Xylene
Naphthalene

SCIENCE,

INC.

CERTIFICATE OF ANALYSIS
No: 14011013
ERM, Inc. - Annapolis, Annapolis, MD
January 17, 2014

Date/Time Sampled: 01/09/2014 09:25 PSS Sample ID: 14011013-001
Date/Time Received: 01/10/2014 14:20
Analytical Method: SW-846 8260 B

Preparation Method: 5030B

Result  Units RL Flag Dil LOD Prepared Analyzed Analyst
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:04 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:04 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:04 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:04 1011
ND ug/L 2.0 1 1 01/14/14 01/14/14 16:04 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:04 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:04 1011

Date/Time Sampled: 01/09/2014 13:28 PSS Sample ID: 14011013-002
Date/Time Received: 01/10/2014 14:20
Analytical Method: SW-846 8260 B

Preparation Method: 5030B

Result  Units RL Flag Dil LOD Prepared  Analyzed Analyst
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:34 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:34 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:34 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:34 1011
ND ug/L 2.0 1 1 01/14/14 01/14/14 16:34 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:34 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 16:34 1011

Date/Time Sampled: 01/09/2014 12:41 PSS Sample ID: 14011013-003
Date/Time Received: 01/10/2014 14:20
Analytical Method: SW-846 8260 B

Preparation Method: 5030B

Result  Units RL Flag Dil LOD Prepared Analyzed Analyst
1.5 ug/L 1.0 1 0.5 01/15/14 01/16/14 05:44 1011
ND ug/L 1.0 1 0.5 01/15/14 01/16/14 05:44 1011
ND ug/L 1.0 1 0.5 01/15/14 01/16/14 05:44 1011
ND ug/L 1.0 1 0.5 01/15/14 01/16/14 05:44 1011
ND ug/L 2.0 1 1 01/15/14 01/16/14 05:44 1011
ND ug/L 1.0 1 0.5 01/15/14 01/16/14 05:44 1011
ND ug/L 1.0 1 0.5 01/15/14 01/16/14 05:44 1011
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OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST

PHASE
SEPARATION

BALTIMORE, MD 21228
410-747-8770
800-932-9047

FAX 410-788-8723

Project Name: MFRI GW Samp
Project Location: College Park, MD

Project ID: 229558

Sample ID: PW-8
Matrix: GROUND WATER

GC/MS Purgeable Aromatics

Methyl-t-butyl ether

Benzene

Toluene

Ethylbenzene

m,p-Xylenes

o-Xylene

Naphthalene
Sample ID: PW-16
Matrix: GROUND WATER

GC/MS Purgeable Aromatics

Methyl-t-butyl ether
Benzene

Toluene
Ethylbenzene
m,p-Xylenes
0-Xylene
Naphthalene

SCIENCE,

INC.

CERTIFICATE OF ANALYSIS
No: 14011013
ERM, Inc. - Annapolis, Annapolis, MD
January 17, 2014

Date/Time Sampled: 01/09/2014 09:51 PSS Sample ID: 14011013-004
Date/Time Received: 01/10/2014 14:20
Analytical Method: SW-846 8260 B

Preparation Method: 5030B

Result  Units RL Flag Dil LOD Prepared  Analyzed Analyst
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 18:03 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 18:03 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 18:03 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 18:03 1011
ND ug/L 2.0 1 1 01/14/14 01/14/14 18:03 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 18:03 1011
ND ug/L 1.0 1 0.5 01/14/14 01/14/14 18:03 1011

Date/Time Sampled: 01/09/2014 10:51 PSS Sample ID: 14011013-005
Date/Time Received: 01/10/2014 14:20
Analytical Method: SW-846 8260 B

Preparation Method: 5030B

Result  Units RL Flag Dil LOD Prepared  Analyzed  Analyst
ND ug/L 1.0 1 0.5 01/14/14 01/15/14 05:51 1011
ND ug/L 1.0 1 0.5 01/14/14 01/15/14 05:51 1011
ND ug/L 1.0 1 0.5 01/14/14 01/15/14 05:51 1011
ND ug/L 1.0 1 0.5 01/14/14 01/15/14 05:51 1011
ND ug/L 2.0 1 1 01/14/14 01/15/14 05:51 1011
ND ug/L 1.0 1 0.5 01/14/14 01/15/14 05:51 1011
ND ug/L 1.0 1 0.5 01/14/14 01/15/14 05:51 1011
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OFFICES:

6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST

BALTIMORE, MD 21228
410-747-8770

800-932-9047

FAX 410-788-8723

Project Name: MFRI GW Samp
Project Location: College Park, MD
Project ID: 229558

Sample ID: PW-17
Matrix: GROUND WATER

Total Petroleum Hydrocarbons - DRO

LF - Lighter fuel/oil pattern observed in sample.

PHASE

SEPARATION

SCIENCE,
INC.

CERTIFICATE OF ANALYSIS

No: 14011013

ERM, Inc. - Annapolis, Annapolis, MD

January 17, 2014

Date/Time Sampled: 01/09/2014 11:41 PSS Sample ID: 14011013-006
Date/Time Received: 01/10/2014 14:20

Analytical Method: SW-846 8015 C

Result  Units RL Flag

Preparation Method: 3510C

Dil LOD Prepared  Analyzed  Analyst

TPH-DRO (Diesel Range Organics)

Total Petroleum Hydrocarbons-GRO

0.047 LF

0.23 mg/L

Analytical Method: SW-846 8015C

Result  Units RL Flag

1 0.04 01/13/14 01/13/14 19:11 1040

Preparation Method: 5030B

Dil LOD Prepared  Analyzed  Analyst

TPH-GRO (Gasoline Range Organics)

GC/MS Purgeable Aromatics (BMN only)

1,200 ug/L 47

Analytical Method: SW-846 8260 B

1 40 01/13/14 01/13/14 12:00 1035

Preparation Method: 5030B

Result  Units RL Flag Dil LOD Prepared  Analyzed Analyst
Methyl-t-Butyl Ether ND ug/L 1.0 0.5 01/14/14 01/15/14 06:20 1011
Benzene 28 ug/L 1.0 0.5 01/14/14 01/15/14 06:20 1011
Naphthalene 0.54 ug/L 1.0 J 0.5 01/14/14 01/15/14 06:20 1011
Page 6 of 31 Final 1.000



OFFICES:

6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST

BALTIMORE, MD 21228
410-747-8770

800-932-9047

FAX 410-788-8723

Project Name: MFRI GW Samp

Project Location: College Park, MD

Project ID: 229558

Sample ID: PW-18
Matrix: GROUND WATER

Total Petroleum Hydrocarbons - DRO

PHASE

SEPARATION

SCIENCE,
INC.

CERTIFICATE OF ANALYSIS

No: 14011013

ERM, Inc. - Annapolis, Annapolis, MD

January 17, 2014

Date/Time Sampled: 01/09/2014 13:36 PSS Sample ID: 14011013-007
Date/Time Received: 01/10/2014 14:20

Analytical Method: SW-846 8015 C

LF/HF - Lighter and heavier fuel/oil patterns observed in sample.

Result  Units RL Flag

Preparation Method: 3510C

Dil LOD Prepared  Analyzed  Analyst

TPH-DRO (Diesel Range Organics)

Total Petroleum Hydrocarbons-GRO

4.4 mg/L 0.047 LF

Analytical Method: SW-846 8015C

Result  Units RL Flag

1 0.04 01/13/14 01/13/14 19:34 1040

Preparation Method: 5030B

Dil LOD Prepared  Analyzed  Analyst

TPH-GRO (Gasoline Range Organics)

GC/MS Purgeable Aromatics

5,000 ug/L 47

Analytical Method: SW-846 8260 B

1 40 01/13/14 01/13/14 12:26 1035

Preparation Method: 5030B

Result  Units RL Flag Dil LOD Prepared  Analyzed Analyst
Methyl-t-butyl ether ND ug/L 1.0 1 0.5 01/14/14 01/15/14 06:49 1011
Benzene 200 ug/L 1.0 1 0.5 01/14/14 01/15/14 06:49 1011
Toluene 6.2 ug/L 1.0 1 0.5 01/14/14 01/15/14 06:49 1011
Ethylbenzene 20 ug/L 1.0 1 0.5 01/14/14 01/15/14 06:49 1011
m,p-Xylenes 4.0 uglL 2.0 1 1 01/14/14 01/15/14 06:49 1011
0-Xylene 1.4 ug/L 1.0 1 0.5 01/14/14 01/15/14 06:49 1011
Naphthalene 37 ug/L 1.0 1 0.5 01/14/14 01/15/14 06:49 1011

Page 7 of 31
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OFFICES:

6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST

BALTIMORE, MD 21228
410-747-8770

800-932-9047

FAX 410-788-8723

Project Name: MFRI GW Samp
Project Location: College Park, MD
Project ID: 229558

Sample ID: PW-19
Matrix: GROUND WATER

Total Petroleum Hydrocarbons - DRO

PHASE

SEPARATION

SCIENCE,
INC.

CERTIFICATE OF ANALYSIS

No: 14011013

ERM, Inc. - Annapolis, Annapolis, MD

January 17, 2014

Date/Time Sampled: 01/09/2014 14:37 PSS Sample ID: 14011013-008
Date/Time Received: 01/10/2014 14:20

Analytical Method: SW-846 8015 C

Result  Units RL Flag

Preparation Method: 3510C

Dil LOD Prepared  Analyzed  Analyst

TPH-DRO (Diesel Range Organics)

Total Petroleum Hydrocarbons-GRO

0.047

1.1 mg/L

Analytical Method: SW-846 8015C

Result  Units RL Flag

1 0.04 01/13/14 01/13/14 19:34 1040

Preparation Method: 5030B

Dil LOD Prepared  Analyzed  Analyst

TPH-GRO (Gasoline Range Organics)

GC/MS Purgeable Aromatics

500 ug/L 47

Analytical Method: SW-846 8260 B

1 40 01/13/14 01/13/14 11:35 1035

Preparation Method: 5030B

Result  Units RL Flag Dil LOD Prepared  Analyzed Analyst
Methyl-t-butyl ether ND ug/L 1.0 1 0.5 01/14/14 01/15/14 03:53 1011
Benzene 37 ug/L 1.0 1 0.5 01/14/14 01/15/14 03:53 1011
Toluene ND ug/L 1.0 1 0.5 01/14/14 01/15/14 03:53 1011
Ethylbenzene ND ug/L 1.0 1 0.5 01/14/14 01/15/14 03:53 1011
m,p-Xylenes ND ug/L 2.0 1 1 01/14/14 01/15/14 03:53 1011
o-Xylene ND ug/L 1.0 1 0.5 01/14/14 01/15/14 03:53 1011
Naphthalene ND ug/L 1.0 1 0.5 01/14/14 01/15/14 03:53 1011
Page 8 of 31 Final 1.000



	Background
	METHODS
	Monitoring Well Redevelopment
	Ground Water Sampling

	Results
	Ground Water Flow
	Ground Water Quality

	Conclusions
	Future ground Water Monitoring
	Attachments to Report.pdf
	Background
	METHODS
	Monitoring Well Re-Development
	Ground Water Sampling

	Results
	Ground Water Flow
	Ground Water Quality

	Conclusions
	Future ground Water Monitoring
	Tables 1 and 2 _1-25-14.pdf
	Sheet1
	Table 2 Ground Water Results_1-25-14.pdf
	Table 2


	Rpt_WO_14011013_Ver_1_000.pdf
	Cover Page
	1. Cover Letter
	2. Explanation of Qualifiers (Flags)
	3. Certificate of Analysis (Detailed Report)
	3.1 Sample: Date/Time  Date/Time  14011013-001 14011013-002 14011013-003  TB-1(010914)EB-1(010914)PW-7
	3.2 Sample: Date/Time  14011013-004 14011013-005  PW-8PW-16
	3.3 Sample: 14011013-006  PW-17
	3.4 Sample: 14011013-007  PW-18
	3.5 Sample: 14011013-008  PW-19

	4. Case Narrative
	5. LAB_CHRONOLOGY
	6. QC Summaries
	6.1 Surrogate Recoveries
	6.2 Blank Summary
	6.3 Blank Spike Recovery
	6.4 LCS / LCSD Recoveries

	7. COC0140110145946597
	8. Sample Receipt Conformance Report



